Decreased GSSG reductase activity enhances cellular zinc toxicity in three human lung cell lines.
Cellular reduced glutathione (GSH) levels have been identified as an essential determinant in zinc-induced cytotoxicity. However, cytotoxic effects of zinc have also been observed without depletion of GSH stores. In a previous study, the intracellular activity of GSSG reductase (GR) has come into focus (Walther et al. 2000, Biol Trace Elem Res 78:163-177). In the present paper we have tried to address this issue more deeply by inhibiting the activity of cellular GR without any appreciable decreases of cellular glutathione. In three pulmonary cell lines, GR activity was inhibited in a dose-dependent manner by the alkylating agent carmustine (BCNU), a known inhibitor of GR. Cells were pretreated with BCNU for 14 h, followed by exposure to various concentrations of zinc chloride. Then we determined the incorporation of radiolabelled methionine (to assess protein synthesis), and measured the GSH and oxidized glutathione (GSSG) levels. Additionally, GR activity of controls was measured. IC(50) values for zinc-induced inhibition of methionine incorporation, as well as GSH contents, was strongly correlated to the decreased GR activity. These results firmly suggest that GR is an important factor in the event chain of zinc cytotoxicity. Together with the results from our previously cited study where impaired regeneration of GSH levels were accompanied by a decrease in total cellular glutathione (GSH + GSSG) we conclude that GSSG itself is an important effector in zinc cytotoxicity.